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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present regular United States Patent Ap-
plication claims the benefits of United States Provisional
Application 60/440,791, filed on January 17, 2003.

FIELD OF THE INVENTION

[0002] The present invention relates generally to in-
terface devices such as card slots on electronic equip-
ment and to static control devices; and, more particular-
ly, the present invention relates to static control devices
utilizing fine fiber bundles and non-contact ionization for
static charge dissipation.

BACKGROUND OF THE INVENTION

[0003] Increasing numbers of electronic devices are
becoming portable and wireless. Handheld and laptop
equipment is becoming more versatile, and remotely
connectable to wireless networks, the Internet and other
information systems. As the equipment becomes more
versatile, greater and greater masses of information are
stored for subsequent retrieval. Some components and
capabilities are hardwired into the units. It is also com-
mon that interface slots are provided to receive various
PCMCIA cards and other equipment, as well as a variety
of other data storage units that can be removed from
and attached to a laptop computer or other portable de-
vice, as needed. As the versatility and adaptability of
electronic devices has increased, problems associated
with static charges pose an increasing threat to the re-
liability of the electronic equipment.
[0004] Because of increased human handling of the
replaceable components, such as pc cards, it is inevita-
ble that electrostatic discharge takes place from time to
time between the person and the device. Electrostatic
charges on an individual can be as high as several thou-
sand volts, and are known to be discharged to objects
and things such as electronic equipment when the per-
son touches the equipment.
[0005] For example, a PCMCIA card frame is manu-
factured from conductive metal, normally stainless
steel, and the receiving frame or the enclosure which
will receive the PCMCIA card is also made of conductive
metal that is attached to the equipment ground. Many
PCMCIA cards have multiple contact points on an ex-
ternal surface to provide more contact with the receiving
frame to discharge static charges on the PCMCIA card.
However, the high charge on a PCMCIA card can cause
a spark on the receiving frame or enclosure, if the static
charge is high enough to break air molecules. In such
situations, it is not uncommon that the high charge does
not go to the receiving frame, but instead travels to any
sharp point in the equipment, if the point is a least-re-
sistance path for the charge. Such transit charges can

damage delicate electronic equipment components, or
can reset whole units. Simple grounding of the enclo-
sure does not prevent the damage or nuisance frequent-
ly caused by transit charges.
[0006] What is needed in the art is an enclosure for
PCMCIA cards and other data storage devices which
eliminates or minimizes electrostatic discharge prob-
lems associated therewith.

SUMMARY OF THE INVENTION

[0007] The present invention solves the above and
other problems by providing a static charge immune en-
closure with safe static charge dissipation without cre-
ating an electrical spark when a PCMCIA card or other
data storage device touches the enclosure. The static
charge immune enclosure includes bristle--style fila-
ment electrodes that are attached on the surface of the
enclosure and are connected or inserted into an insu-
lating substrate that accepts charges rapidly and de-
pletes the charges slowly into the surrounding environ-
ment or to a ground point within the device.
[0008] In one aspect thereof, the present invention
provides an electronic interface component with a slot
configured for receiving a second interface component
therein. The slot includes at least one perimeter member
and a static charge dissipater attached to the perimeter
member. The dissipater includes a conductive carrier
strip and, a plurality of electrically conductive filaments
electrically connected to the conductive carrier strip.
The filaments have distal tips in spaced relation to the
conductive carrier strip. An adhesive connects the strip
and the filaments to the perimeter member. The dissi-
pater is positioned on the perimeter member with the
filament distal tips in substantially uniform position rel-
ative to a second interface component inserted into the
slot.
[0009] In another aspect thereof, the present inven-
tion provides a static charge dissipating assembly for an
electronic component card slot with at least one perim-
eter member defining the card slot for receiving a card
inserted therein in an insertion direction. A static control
device on the perimeter member includes a conductive
plastic carrier strip, the carrier strip having a length and
first and second lateral edges. The carrier strip is dis-
posed transverse to the insertion direction. A plurality of
electrically conductive filaments are attached to the car-
rier strip, disposed on the strip transverse to the lateral
edges, and extending beyond at least one of the lateral
edges. The filaments have diameters sufficiently small
to induce ionization in the presence of an electrical field,
and have distal ends remote from the carrier strip dis-
posed in the slot.
[0010] In still another aspect thereof, the present in-
vention provides a method for dissipating static charge
on a card inserted into a card slot of an electronic device.
The method has steps of providing a path for inserting
the card in to the slot, and an arrangement of filaments
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having diameters sufficiently small to induce ionization
in the presence of an electrical field; positioning distal
ends of the filaments in the path; passing the card along
the path adjacent the distal tips of the filaments; and in-
ducing ionization from the static electric charge on the
card passing along the filament tips.
[0011] An advantage of the present invention is pro-
viding a simple, yet effective static control device that
operates in the close environments for PCMCIA card
slots and other data storage devices.
[0012] Another advantage of the present invention is
providing a static charge control device that is easy to
install properly and is resistant to corrosion and dam-
age.
[0013] Still another advantage of the present inven-
tion is providing a static control device that is robust,
lightweight and will withstand repeated use from the in-
sertion and removal of PCMCIA cards or other data stor-
age devices.
[0014] Other features and advantages of the inven-
tion will become apparent to those skilled in the art upon
review of the following detailed description, claims and
drawings in which like numerals are used to designate
like features.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Fig. 1 is a perspective view of a static charge-im-
mune enclosure in accordance with the present in-
vention;
Fig. 2 is a cross sectional view of the enclosure
shown in Fig. 1, taken on line 2-2 of Fig. 1;
Fig. 3 is a cross sectional view similar to that of Fig.
2, but showing a second embodiment of the inven-
tion;
Fig. 4 is a fragmentary end view in the direction of
line 4-4 shown in Fig. 3; and
Fig. 5 is a cross sectional view similar to that of Figs.
2 and 3, but illustrating yet another embodiment of
the present invention.

[0016] Before the embodiments of the invention are
explained in detail, it is to be understood that the inven-
tion is not limited in its application to the details of con-
struction and the arrangements of the components set
forth in the following description or illustrated in the
drawings. The invention is capable of other embodi-
ments and of being practiced or being carried out in var-
ious ways. Also, it is understood that the phraseology
and terminology used herein are for the purpose of de-
scription and should not be regarded as limiting. The use
herein of "including" and "comprising" and variations
thereof is meant to encompass the items listed thereaf-
ter and equivalents thereof, as well as additional items
and equivalents thereof.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0017] Referring now more specifically to the draw-
ings, and to Fig. 1 in particular, numeral 10 designates
a static charge-immune enclosure in accordance with
the present invention. Enclosure 10 is a receiving unit
of an interface 12 (Fig. 2) for a computer or the like, and
includes a passive static charge dissipater 14 in accord-
ance with the present invention. It should be understood
that enclosure 10 can be of a variety of configurations,
such as a pc card slot of a laptop or other computer, a
peripheral memory slot of a handheld device or the like.
[0018] Enclosure 10 includes a plurality of perimeter
members, such as a top 16, a bottom 18 and sides 20
and 22 defining therebetween a slot 24 for receiving
therein a PCMCIA card or other card/memory device 26
(Fig. 2). Within slot 24 enclosure 10 includes various
connectors (not shown) for mating with complementary
connectors (not shown) on card/memory device 26. The
manner in which a PCMCIA card or other card or mem-
ory device 26 functionally connects in a slot 24 defined
by enclosure 10 is well known to those skilled in the art
and will not be described in further detail herein.
[0019] Dissipater 14 provides a path to ground for
static charge accumulated on card/memory device 26.
Dissipater 14 includes a plurality of fiber filaments 30
that may be arranged individually or in bundles. Each
filament 30 is a fine, hair-like structure and can be made
from carbon fiber, stainless steel fiber, conductive acryl-
ic fiber or any other conductive fiber-type filament that
can be provided with diameters sufficiently small to in-
duce ionization when in the presence of an electrical
field.
[0020] Filaments 30 include distal tips 32 and are ar-
ranged on a conductive carrier strip 34 such that distal
tips 32 are in uniform spaced relation to strip 34. Strip
34 preferably is a flexible body of non-metallic conduc-
tive material, such as a conductive plastic. Suitable ma-
terial must provide acceptable surface and volume re-
sistivity and heat resistance. Polycarbonate film is a suit-
able material for strip 34, and one such polycarbonate
marketed under the trade name BAYFOL® is available
from Bayer Polymers Division, Bayer Corporation, 100
Bayer Road, Pittsburgh, Pennsylvania 15205-9741.
BAYFOL® as a film is an extruded anti-static film made
from a blend of polycarbonate and polyester. Carbon
black filler is included in the structure to provide antistat-
ic properties.
[0021] Carrier strip 34 is a substantially rectangular,
elongated body having lateral edges 36 and 38. Fila-
ments 30 are disposed in electrical contact with carrier
strip 34, and project outwardly beyond at least one of
lateral edges 36 and 38. Carrier strip 34 is sufficiently
flexible in the elongate direction to accommodate vari-
ous surface irregularities, but has sufficient stiffness in
the transverse direction, between lateral edges 36 and
38, to facilitate straight line application on enclosure 10.
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Straight line application ensures that distal tips 32 of fil-
aments 30 are positioned uniformly with respect to card/
memory device 26 inserted in slot 24 along a path indi-
cated by arrow 40, as will be described in more detail
hereinafter.
[0022] An adhesive, which can be provided on a dou-
ble-sided acrylic tape 42, bonds securely to filaments
30 and conductive carrier strip 34 on one side and to
enclosure 10 on the opposite side. Polyurethane and
other adhesive coatings also can be used. Suitable poly-
urethane for use as an adhesive coating is Minwax®
Wipe-On Poly from Minwax Company. Another suitable
adhesive is Naycor® 72-9904 acrylic adhesive from Na-
tional Starch and Chemical Company.
[0023] Dissipater 14 is attached to one of the perim-
eter members of enclosure 10, in operative relation to a
pc card or other memory device 26 inserted into slot 24.
Enclosures 10 for cards such as PCMCIA cards have
very small, thin openings. The tight space requirements
can be difficult for arranging static charge dissipation.
However, the present invention readily accommodates
the limited space requirements of a PCMCIA card slot.
To maximize the charge-dissipating effect of anti-static
filaments 30, filaments 30 need to have a vertical rela-
tionship in reference to the charged surface. Hole or
holes 44 in top 16 accommodate filaments 30 without
minimizing the effective performance thereof. Dissipater
14 is attached to an outer surface 46 of top 16, and fil-
aments 30 are bent as shown in Fig. 2 to extend through
hole or holes 44 an into slot 24. The elasticity of the fib-
ers enable the fibers to have good contact with enclo-
sure 10, with sufficient air space around each filament
30 to promote ionization of air molecules. A layer 48 of
highly capacitate material, such as rubber, can be added
on top of conductive carrier strip 34 to increase charge
holding capacity of dissipater 14. Use of carrier strip 34
material having a degree of rigidity promotes straight-
line application of dissipater 14 on enclosure 10. As a
result, filaments 30 project equal distances through hole
or holes 44, and distal tips 32 are uniformly positioned
with respect to card/memory device 26 as it is inserted
into slot 34. Filaments 30, and specifically distal tips 32
of filaments 30 can be positioned to contact card/mem-
ory device 26, or can be positioned a uniform minimal
distance from card /memory device 26.
[0024] When card/memory device 26 is inserted into
slot 24, if a static charge is present thereon, ionization
occurs at distal tips 32 of filaments 30. Depending on
the polarity of the charge, negative charges will move
toward the filament tips and will be stored in the capac-
itate material, and the positive charge will move toward
the card/memory device 26 that has been charged by
an individual through handling. The arrangement thus
prevents a spark from taking place when the card/mem-
ory device 26 is inserted into slot 24.
[0025] The present invention thus does not require an
increase in size or thickness of the enclosure 10, with
filaments 30 provided on outer surface 46 and projecting

through hole or holes 44.
[0026] Figs. 3 and 4 illustrate a second embodiment
of the present invention that can be applied on a perim-
eter member of enclosure 10 such as an entrance door
50 or lid. Door 50 can be made of plastic material that
is lifted or deflected out of the way as the card/memory
device 26 is inserted into slot 24. Dissipater 14 is at-
tached on an inner surface 52 of door 50. Door 50 in-
cludes one or more fingers 54 in spaced relation, two
fingers 54 being shown in Fig. 4. An open area or areas
56 are provided adjacent fingers 54. Filaments 30 are
provided in open area 56, between fingers 54, slightly
inwardly in slot 24 from fingers 54. Fingers 54 are en-
gaged by a leading edge 58 of card/memory device 26
when card/memory device is inserted into slot 24. Thus,
card/memory device 26 contacts primarily only fingers
54 as it is inserted into slot 24, and filaments 30 are pro-
tected during the insertion of card/memory device 26. If
unprotected, filaments 30 could be damaged by shear
force applied thereagainst as card/memory device 26 is
inserted. With filaments 30 protected by the relative po-
sitions of fingers 54, repeated insertion and withdrawal
of cards/memory devices 26 does not damage individ-
ual filaments 30.
[0027] Fig. 5 illustrates yet another embodiment of the
present invention in which dissipater 14 is attached
along an inner surface 60 of a perimeter member of en-
closure 10. As illustrated, inner surface 60 is provided
on top 16, but could be provided equally well on bottom
18 in particular configurations. The structure of dissipa-
ter 14 is the same as that shown in the first and second
embodiments. However, instead of extending through
holes or slots to the inside of enclosure 10 as in the first
embodiment, or being located in an open area of the
enclosure structure as in the second embodiment, fila-
ments 30 simply extend along inner surface 60, in uni-
form position relative to card/memory device 26 inserted
in slot 24. To provide sufficient air space for ionization
around each filament30, hole or holes 44 remain near
distal tips 32. Again, a low profile is provided for the en-
tire structure of enclosure 10.
[0028] Filaments 30 in the various embodiments can
be provided in a substantially continuous, brush-like ar-
rangement. Filaments 30 also can be provided in a plu-
rality of adjacent bundles 62 (Fig. 4), with each bundle
62 including many individual filaments 30. Filaments 30,
or bundles 62 of filaments 30 extend substantially from
side to side of slot 24, transverse to the insertion path
indicated by arrow 40.
[0029] The present invention provides an effective,
slim structure for dissipation of static charges on PCM-
CIA cards or other cards or memory devices. Potential
damage to the device in which card/memory device 26
is applied is thereby substantially reduced.
[0030] Variations and modifications of the foregoing
are within the scope of the present invention. It is un-
derstood that the invention disclosed and defined herein
extends to all alternative combinations of two or more
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of the individual features mentioned or evident from the
text and/or drawings. All of these different combinations
constitute various alternative aspects of the present in-
vention. The embodiments described herein explain the
best modes known for practicing the invention and will
enable others skilled in the art to utilize the invention.
The claims are to be construed to include alternative
embodiments to the extent permitted by the prior art.
[0031] Various features of the invention are set forth
in the following claims.
[0032] The features of the description, the claims and
the drawings, single or in any combination, are patent-
able and claimed, as far as not excluded by the prior art.
Each claim can depend on any one or more of the other
claims.

Claims

1. An electronic interface component, comprising:

a slot configured for receiving a second inter-
face component therein, said slot including at
least one perimeter member;
a static charge dissipater attached to said pe-
rimeter member, said dissipater including:

a conductive carrier strip;
a plurality of electrically conductive fila-
ments electrically connected to said con-
ductive carrier strip, said filaments having
distal tips in spaced relation to said con-
ductive carrier strip; and
an adhesive for connecting said strip and
said filaments to said perimeter member;
and

said dissipater positioned on said perim-
eter member with said filament distal tips in
substantially uniform position relative to a said
second interface component inserted into said
slot.

2. The interface component of claim 1, said carrier
strip disposed on an outside surface of said perim-
eter member, said perimeter member including a
hole, and said filaments extending through said
hole into said slot.

3. The interface component of claim 1, said static
charge dissipater disposed on an inside surface of
said perimeter member, and said perimeter mem-
ber defining a hole therethrough near said distal tips
of said filaments.

4. The interface component of claim 1, said perimeter
member comprising a pivoting door to said slot.

5. The interface component of claim 4, said door in-
cluding a plurality of spaced fingers, and filaments
of said static charge dissipater disposed in said slot
behind said fingers.

6. The interface component of claim 1, said slot being
a card slot.

7. The interface component of claim 1, said filaments
selected from the group consisting of fibers of car-
bon, stainless steel and conductive acrylics.

8. The interface component of claim 1, said carrier
strip being plastic.

9. The interface component of claim 1, said carrier
strip being polycarbonate.

10. The interface component of claim 1, said filaments
grouped in bundles.

11. The interface component of claim 1, including a lay-
er of capacitate material on said carrier strip.

12. The interface component of claim 11, said capaci-
tate material being rubber.

13. A static charge dissipating assembly for an elec-
tronic component card slot, said static charge dis-
sipating assembly comprising:

at least one perimeter member defining said
card slot for receiving a card inserted therein in
an insertion direction; and
a static control device attached to said perime-
ter member, said static control device including;

a conductive plastic carrier strip, said car-
rier strip having a length and first and sec-
ond lateral edges, said carrier strip dis-
posed transverse to said insertion direc-
tion; and
a plurality of electrically conductive fila-
ments attached to said carrier strip, said
plurality of filaments disposed on said strip
transverse to said lateral edges, and ex-
tending beyond at least one of said lateral
edges, said filaments having diameters
sufficiently small to induce ionization in the
presence of an electrical field, and having
distal ends remote from said carrier strip
disposed in said slot.

14. The static charge dissipating assembly of claim 13,
said carrier strip disposed on an outside surface of
said perimeter member, said perimeter member in-
cluding a hole, and said filaments extending
through said hole into said slot.
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15. The static charge dissipating assembly of claim 13,
said static charge dissipater disposed on an inside
surface of said perimeter member, and said perim-
eter member defining a hole therethrough near said
distal tips of said filaments.

16. The static charge dissipating assembly of claim 13,
said perimeter member comprising a pivoting door
to said slot.

17. The static charge dissipating assembly of claim 16,
said door including fingers, and said filaments dis-
posed in said slot behind said fingers.

18. The static charge dissipating assembly of claim 13,
including a layer of capacitate material on said car-
rier strip.

19. The static charge dissipating assembly of claim 18,
said capacitate material being rubber.

20. A method for dissipating static charge on a card in-
serted into a card slot of an electronic device, said
method comprising steps of:

providing a path for inserting the card in to the
slot, and an arrangement of filaments having
diameters sufficiently small to induce ionization
in the presence of an electrical field;
positioning distal ends of the filaments in the
path;
passing the card along the path adjacent the
distal tips of the filaments; and
inducing ionization from the static electric
charge on the card passing along the filament
distal tips.
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